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(54) Dual gumstrip applicator for tire cord belts 

(57) A method and apparatus is described for apply- 
ing unvulcanized gumstrips (11) in precise overlapping 
relation on the marginal edges (12,13) of an unvulcan- 
ized tire reinforcement belt or breaker (14) to enhance 
the adhesion between the reinforcement belt or breaker 
and surrounding components of a finished, vulcanized 
tire. The method and apparatus comprise a number of 
important features; namely, tensioning the gumstrips as 
they pay out from a letoff device (21), reeving the gum- 
strips, in tension, at least partially around a pair of bar- 
rel-shaped rollers (23) which precisely locate the 
gumstrips for subsequent contact with a belt as it moves 



in a horizontal pathway, providing a specially contoured 
roller (25) for applying the gumstrips to the moving belt, 
removing a protective cover sheet (20) from each gum- 
strip at a unique angle where the resistance to separat- 
ing the two components is minimized, and folding any 
portions of the gumstrips overhanging the marginal 
edges of the belt, at a plurality of stations which employ 
at least two sets of rollers (32, 37;39.56) which are resil- 
iency and horizontally preloaded to accommodate vari- 
ations in the width of the belts being processed. 



CM 
< 

LO 

o> 

CM 

1^ 
o 

Q- 
LU 



BNSDOCIO: <EP 072495 1A2_I_ 




18 15 16 



Fig. 2 



Printed by RanK Xerox (UK) Business Services 
2.13.0/3 4 



t 



EP 0 724 951 A2 



Descripti n 

The invention relates to tires, especially to the 
machinery which is used to build tires. More particularly, 
the invention concerns a specific tire building machine s 
which is used to apply strips of a very tacky, unvulcan- 
ized gum rubber to the opposing marginal edges of, for 
example, an unvulcanized tire reinforcement belt or 
breaker, prior to the use of the belt in the construction of 
a tire. The gumstrips, as they are known, are designed 10 
to enhance the adhesion between the exposed rein- 
forcement tire cord ends at the marginal edges of the 
belt and the surrounding rubber of a finished, vulcan- 
ized tire. 

The terms belt and breaker are used synonymously is 
in this application, since both are used to reinforce the 
crown of a tire, i.e. the tire in the area of the tire tread. 
The difference between the two is the angle of the rein- 
forcement cords in relation to a plane which bisects the 
tire and is normal to the center or rotational axis of the 20 
tire, the breaker having a substantially higher cord angle 
than the belt which is better suited for radial type tires. 

For convenience in carrying out the above process, 
a number of shorter, unvulcanized rubber belts with 
reinforcement cords, are joined together in abutting 25 
end-to-end relationship to form one continuous, com- 
posite belt for processing, as the composite belt moves 
along a horizontal pathway. Occasionally, adjacent belts 
are not perfectly aligned, thereby causing slight lateral 
offsets in the horizontally moving composite belt which, 30 
for convenience, will hereinafter be referred to as a belt 
which can include a single, long continuous belt instead 
of a number of shorter belts. 

Unvulcanized gumstrips are applied flush with the 
opposing marginal edges of an unvulcanized belt, or in 35 
partially overhanging relation with the marginal edges of 
such a belt, as the belt travels along the horizontal path- 
way. In the latter case, the portions of the gumstrips 
overhanging the marginal edges are folded around the 
marginal edges to encapsulate the marginal edges in 40 
gum rubber. At present, the folding operation is initiated 
and completed by a single pair of rollers which are fix- 
edly mounted adjacent the marginal edges of the mov- 
ing belt. Also, in the past the gumstrips have been 
brought to the moving belt by means of U-shaped chan- 45 
nels which are not the most accurate way of positioning 
the gumstrips for engagement with the belt, since the 
gumstrips are capable of riding up onto the upstanding 
side flanges of the channels, to adversely effect the 
placement of the gumstrips on the moving belt. Accord- so 
ingly, the gumstrips have been made wider than neces- 
sary to compensate for any lateral misplacement of the 
gumstrips during the inaccurate positioning of the very 
tacky gumstrips, prior to contact with the sticky, unvul- 
canized rubber of the belt. 55 

Moreover, the gumstrips are covered by a liner 
which, in the past, has been removed, prior to contact of 
the gumstrips with the moving belt. Thus, the gumstrips 
are free to stretch or otherwise become distorted during 



the brief interval of time between removal of the liner 
and contact with the moving belt. The invention is 
designed to more precisely position the gumstrips for 
contact with the moving belt, to eliminate or substan- 
tially reduce any distortion of the gumstrips before con- 
tact with the moving belt, and to improve the folding of 
the gumstrips around the marginal edges of the moving 
belt. 

Briefly stated, the invention is in an apparatus and 
method for more precisely applying an unvulcanized 
gumstrip in predetermined overlapping relation on at 
least one marginal edge of a moving, unvulcanized rub- 
ber tire reinforcement belt. The apparatus essentially 
comprises, I) a barrel shaped roller to guide each gum- 
strip and attached liner into position for engaging the 
moving belt, II) a special mechanism for removing the 
liner from the gumstrip shortly after the gumstrip con- 
tacts the moving belt, and III) a number of stations, 
downstream of where the liner is removed from a gum- 
strip, wherein any portion of a gumstrip overhanging a 
marginal edge of the moving belt, is incrementally 
folded around the marginal edge in successive stages 
to encapsulate the marginal edge in unvulcanized gum 
rubber. The folding operation is carried out by a series 
of rollers which are resiliency loaded in the direction of 
an adjacent marginal edge of the moving belt, to adjust 
for any variations in the width of the belt. 

In another aspect of the invention, a specially con- 
toured roller is provided to press the positioned gum- 
strip into contact with the moving belt, such that the 
gumstrip will not part from the belt as the liner is 
removed from the gumstrip. 

The following description of the invention will be 
better understood by having reference to the accompa- 
nying drawing, wherein: 

Fig. 1 is a schematic-type plan view of an apparatus 
which is made in accordance with the invention and 
designed to apply gumstrips to a moving belt and to 
encapsulate the exposed reinforcement tire cord 
ends at the marginal edges of an unvulcanized tire 
reinforcement belt in strips of unvulcanized gum 
rubber; 

Fig. 2 is a schematic-type side view of the appara- 
tus; 

Fig. 3 is a view of one of the applicator rollers for 
directing the gumstrips into contact with the moving 
belt, as seen from the line 3-3 of Fig. 1 , this and the 
^following views being designed to show the gum- 
strip application and folding operation at only one of 
the marginal edges of the belt, since the gumstrips 
at both marginal edges are treated alike; 
Fig. 4 is a view of one of the folding rollers of the 
gumstrips. as seen from the line 4-4 of Fig. 1 ; 
Fig. 5 is a view of another one of the folding rollers 
of the gumstrips, as seen from the line 5-5 of Fig. 1 ; 
Fig. 6 is a view of still another one of the folding roll- 
ers of the gumstrips. as seen from the line 6-6 of 
Fig.1; 
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Fig. 7 is a view of one of the pairs of stitching rollers 
for the gumstrips. as seen from the line 7-7 of Fig. 
1; 

Fig. 8 is a view similar to that of Fig. 3, and is 
designed to show how the gumstrips can be differ- 
ently placed on the marginal edges of a moving 
belt; 

Fig. 9 is similar to Fig. 4. and is designed to show 
different rollers which are used in connection with 
the gumstrip placement of Fig. 8, to initiate and 
complete the folding of the gumstrips around the 
marginal edges of the moving belt; and 
Fig. 10 is similar to Fig. 4, and is designed to show 
a prior art folding roller which is fixedly mounted 
adjacent the marginal edge of a moving belt to fold 
the gumstrip around the marginal edge in, for 
example, a single operation. 

With genera! reference to the drawing for like parts, 
and particular reference to Figs. 1 and 2, there is shown 
a dual gumstrip applicator or apparatus GA which is 
designed to automatically apply a pair of relatively thin 
gage, cordless strips 1 1 of unvulcanized gum rubber to 
the marginal edges 12 and 1 3 of a composite and unvul- 
canized, cord reinforced belt 14, to enhance adhesion 
between the belt 14 and adjacent components of a tire 
in which one or a plurality of subh belts are positioned 
underneath the tread of the tire to reinforce the crown of 
the tire. 

The composite belt 14, for convenience in applying 
the gumstrips 1 1 , is formed by agutpber of shorter, sim- 
ilar belts that are joined together in abutting, end-to-end 
relation. The composite belt 1 4 is designed to move hor- 
izontally through the gumstrip applicator GA in sup- 
ported relation on a number of strategically located 
support rollers 15 which are disposed in horizontal pla- 
nar relation and designed to rotate freely on the frame- 
work 16 of a portable table 17 which can be moved into 
and out of an assembly line, generally indicated at 18, 
which can include a number of machines used, for 
example, in the formation of the composite belt 14, in 
bringing the belt 14 to and from the gumstrip applicator 
GA, and in using the gumstrip treated belt in the con- 
struction of an unvulcanized tire for subsequent molding 
and vulcanization. 

The two gumstrips 1 1 used in the process, are spi- 
rally wound on similar but separate reels 19 and con- 
ventionally separated thereon by any suitable liners 20, 
such as thin sheets of polyethylene. The reels 19 of 
coiled gumstrips 1 1 are removably mounted on similar, 
but separate letoff devices 21 which are carried by the 
gumstrip applicator GA above the horizontal plane in 
which the belt 1 4 moves. The letoff devices 21 are each 
provided with a braking device 22 which is designed to 
tension the gumstrips 1 1 , as they pay out from the letoff 
devices 21. 

A pair of similar, laterally adjustable barrel-shaped 
rollers 23 are disposed between the letoff devices 21 
and the horizontally moving belt 14, to laterally position 



the gumstrips 1 1 for subsequent contact with the mov- 
ing belt 14. Such barrel-shaped rollers have been used 
in the past to guide small conveyers along a desired 
pathway and to guide unvulcanized rubber laminates in 

5 a laminating process. It has been found that the barrel- 
shaped, guide rollers 23 can precisely position the gum- 
strips 1 1 on the marginal edges 12 and 13 of the belt 14, 
providing the gumstrips 11 move at least partially 
around the barrel-shaped guide rollers 23 in compres- 

10 sive relation with the guide rollers 23. This is accom- 
plished by the provision of a conventional, cylindrical 
roller R1 immediately upstream of each barrel -shaped 
guide roller 23 in horizontally or laterally offset relation, 
such that the gumstrips 1 1 are forced to move from the 

is upstream rollers R1 at least partially around the guide 
rollers 23, and the gumstrips 11. being in tension, com- 
pressive^ engage the guide rollers 23, as they move in 
a small arcuate pathway around the smooth, outer cylin- 
drical surfaces of the guide rollers 23. 

20 The gumstrips 1 1 are positioned on the marginal 
edges 12 and 13 of the belt 14 in one of two ways. 
Firstly, the gumstrips 1 1 can be positioned on the belt 
14, such that they are flush with the marginal edges 12 
and 13, i.e. they do not extend laterally beyond the mar- 

25 ginal edges 1 2 and 1 3 of the belt 1 4. Secondly, the gum- 
strips 1 1 can be positioned on the belt 1 4. such that they 
extend laterally beyond or overhang, the marginal 
edges 12 and 13 of the belt 14. In the latter case, the 
gumstrips 1 1 have been made wider than necessary, in 

30 the past, to accommodate lateral variations in the place- 
ment of the gumstrips 1 1 by conventional methods. The 
barrel-shaped rollers 23 have proven to be so precise in 
guiding the gumstrips 11 to the belt 14, that the gum- 
strips 11 can be made narrower, thereby saving vast 

35 amounts of material, when you consider the millions of 
tires bang built. No further processing of the gumstrips 
1 1 is required, when they are placed flush with the mar- 
ginal edges 12 and 13 of the belt 14. Thus, further dis- 
cussion of the invention will be in relation to the latter 

40 case where the gumstrips 1 1 are positioned on the mov- 
ing belt 1 4, such that portions 24 thereof extend laterally 
beyond and overhang the marginal edges 12 and 13. 

The gumstrips 1 1 and attached liners 20 move from 
the guide rollers 23 to a pair of similar, applicator rollers 

45 25 which in this case, as best seen in Fig. 3. are spe- 
cially contoured to ensure that the gumstrips 11 will 
engage and stick to the marginal edges 1 2 and 1 3 of the 
belt 14, especially during the separation of the liners 20 
from the gumstrips 1 1 . The applicator rollers 25 each 

so include a pair of oppositely disposed, truncated cones 
26 and 27 which extend from opposing ends of a cylin- 
drical center section 28 which is designed to engage the 
tacky gumstrips 1 1 and press them firmly against the 
marginal edges 12 and 13 of the belt 14. 

55 Just downstream from the applicator rollers 25, rel- 
ative to the movement of the belt 14 through the gum- 
strip applicator GA, the liners 20 are removed from the 
gumstrips 11 to identical reels 29 of similar windup 
devices 30 which are also carried by the gumstrip appli- 
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cator GA above the horizontal pathway of the moving 
belt 14. The windup devices 30 are designed to reel in 
the separated liners 20, as they become separated from 
the gumstrips 1 1 . The windup devices 30 are operated, 
in unison, to simultaneously rotate the reels 29 in syn- 5 
chronized relation with the movement of the belt 14 
through the gumstrip applicator GA, by any suitable 
means, such as the motor M which is associated with 
each windup device 30. 

In the past, the liners 20 have been removed from ic 
the gumstrips 1 1 , prior to engagement of the gumstrips 
11 with the moving belt 14. During this brief period of 
freedom from the liners 20. the gumstrips 1 1 are sus- 
ceptible to stretching or otherwise becoming distorted. It 
has been found that the placement of the gumstrips 11 is 
on the moving belt 14 is highly improved when the liners 
20 are maintained attached to the gumstrips 1 1 . 

A pair of laterally aligned, identical, flat plates 31 
are positioned equidistant downstream of the applicator 
rollers 25 to help strip the liners 20 from the gumstrips 20 
1 1 . The stripping plates 31 act as a line of embarkation 
of the liners 20 from the gumstrips 1 1 . It has been found 
that least resistance to separation of the liners 20 from 
the gumstrips 11 is encountered, when the liners 20 
leave the gumstrps 1 1 at similar obtuse angles A of 25 
about 1 20 degrees in relation to the belt 1 4 moving hor- 
izontally immediately downstream from the stripping 
plates 31. Accordingly, the stripping plates 31 should be 
disposed at similarly measured, obtuse angles which 
are greater than 1 20 degrees. The stripping of the liners 30 
20 from the gumstrips 1 1 at the aforementioned angle A 
of about 120 degrees, is accomplished by the provision 
of liner engaging rollers R2 which are located above the 
horizontal pathway of the moving belt 14 in upstream 
measured relation from the disembarkment or stripping 35 
lines that are provided by the flat stripping plates 31. 
The liner engaging rollers R2 can be barrel-shaped to 
help guide the removed liners 20 to the take up devices 
30, if desired. 

The belt 14 with the attached gumstrips 1 1 moves 40 
horizontally downstream from the stripping plates 31 to 
a first station or stage S1 of the gumstrp folding opera- 
tion, where the overhanging portions or ends 24 of the 
gumstrips 1 1 engage a first pair of identical, preloaded 
and freely rotatable, generally mushroom -shaped roll- 45 
ers 32 which, as best seen in Fig. 4, are laterally aligned 
and designed to engage and fold the overhanging ends 
24 of the gumstrips 1 1 downward about 90 degrees 
from the horizontal pathway of the moving belt 14. to a 
position where the gumstrips 1 1 are firmly seated in so 
compressed engagement against the marginal edges 
12 and 13 of the belt 14. 

The first pair of folding rollers 32 each comprises an 
upper, cylindrical cap 33 in juxtaposed relation to a sep- 
arate, smaller diameter, lower cylindrical spool 34 which 55 
is mounted with the cap 33 on a common axle 35 which 
is vertically disposed or normal to the horizontal path- 
way of the moving belt 14, such that the cap 33 and 
spool 34 are free to rotate independently of each other 



at different speeds in horizontal planes. The common 
axles 35 are preloaded in horizontal directions towards 
each other and the moving belt 14 by any suitable 
means, such as hydraulic cylinders or coal springs 36 
which are mounted on the gumstrip applicator G A. 

The belt 14 and partially folded gumstrips 1 1 move 
downstream from the first station to a second station or 
stage S2 where the downwardly extending portions 24 
of the partially folded gumstrips 1 1 are engaged by a 
second pair of preloaded, identical folding rollers 37 
which, as best seen in Fig. 5, are somewhat similar, in 
design, to those of the first stage Si. and which 
reversely fold the portions 24 under the marginal edges 
1 2 and 1 3 of the belt 1 4 in directions towards each other 
such that the included angle B between each folded 
portion 24 and the horizontal pathway of the moving belt 
14 is substantially less than 90 degrees, e.g. 45 
degrees. 

The second pair of folding rollers 37 are identical to 
the first pair of folding rollers 32, except for the lower 
spool 34 which is not cylindrical, but in the form of a 
truncated cone which has a larger diameter base 38 
which is farthest spaced from the separate, upper cap 
33. The second folding stage S2 ensures that the mar- 
ginal edges 12 and 13 of the gumstrips are sealed from 
the ambient atmosphere and that no air pockets are 
formed at such edges. The separate rollers 32 and 34 of 
the second pair of folding rollers 37 are. like those of the 
first pair of rollers 32. separately mounted for independ- 
ent rotation on a common axle 35 which is horizontally 
preloaded by any suitable means 36. as previously 
described. 

The belt 14 and reversely folded gumstrips 1 1 move 
downstream from the second stage S2 to a third station 
or stage S3, where the folding operation is completed by 
a third pair of identical, preloaded folding rollers 39 
which completes the reverse folding of the portions 24 
into compressive engagement with the adjacent under- 
sides 40 of the marginal edges 1 2 and 1 3 of the belt 1 4. 

The third pair of folding rollers 39 each comprises a 
pair of separate truncated cones 41 and 42 which are 
oppositely disposed in end-to-end relation, having their 
smaller diameter ends 43 and 44 in confronting relation- 
ship. The included angle C between the converging 
conical surfaces 45 and 46 of the truncated cones 41 
and 42 is about 90 degrees. The truncated cones 41 
and 42 are mounted for independent rotation on a com- 
mon axle 47 which is angularly disposed to the horizon- 
tal pathway of the moving belt 1 4 at an included angle D 
of about 45 degrees. The common axes 47 of the third 
pair of folding rollers 39 are resilierrtly and horizontally 
preloaded in directions towards each other and the 
moving belt 14 by any appropriate means, such as 
hydraulic cylinders or coil springs 36. as previously 
mentioned. 

The belt 14 and completely folded gumstrips 11 
travel downstream from the third folding stage S3 to a 
final station or fourth stage S4 where a pair of vertically 
spaced, cylindrical stitching rollers 50 and 51 are pro- 
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vided adjacent each of the pair of opposing marginal 
edges 12 and 13 of the moving belt 14 to stitch down 
and firmly compress the gumstrips 1 1 against the mov- 
ing belt 14 in encapsulating relation with the marginal 
belt edges 12 and 13. The stitching rollers 50 and 51 
rotate about their center axes 52 and 53 which are par- 
allel to the horizontal pathway of the moving belt 14, and 
can be preloaded in directions towards each other, if 
desired, by similar means 36, as previously described. 

It has been found that using horizontally preloaded 
rollers at a number of stations to incrementally fold the 
gumstrips 1 1 around the marginal edges of the moving 
belt 14 has proven to be a highly improved method or 
process of encapsulating the marginal edges of the 
moving belt in unvu lean i zed gum rubber, after which the 
belt is removed for further processing or building of a 
tire. The use of vertically biased or spring loaded rollers 
have been used in the past to fold fabric like material 
around V-belts during several stages of the folding proc- 
ess which takes place in at least a semi-circular path- 
way. 

With particular reference to Figs. 8-9 which are sim- 
ilar to Figs. 3 and 4 as to illustration purposes, there is 
shown a second embodiment of the invention wherein 
the gumstrips 11 are initially positioned vertically 
against the marginal edges 12 and 13 of the horizontally 
moving belt 14 by vertically oriented, cylindrical applica- 
tor rollers 54 which are resiliency preloaded in horizon- 
tal directions towards the marginal belt edges 1 2 and 1 3 
by any suitable means 36, such as previously 
described. A first set of generall^sffool-shaped rollers 
56 are used at the first station or stage S1 of the folding 
operation to engage and fold the opposing, overhanging 
gumstrip ends 57 and 58 to similar positions where the 
ends 57 and 58 are angularly disposed to the horizon- 
tally moving belt 14 at the same acute angles E which 
are substantially less than 90 degrees, e.g. 45 degrees. 
In this second embodiment, the center and rotational 
axes of the first stage rollers 56, are vertically disposed 
or normal to the horizontal pathway of the moving belt 
14. The first stage rollers 56 are preloaded horizontally 
in directions towards each other and the marginal belt 
edges 12 and 13, by any suitable means 36. as previ- 
ously described. It should be apparent to those skilled in 
the art, that similar folding rollers can be used at suc- 
ceeding stations to complete the folding of the gum- 
strips 11. after which the gumstrips 11 are stitched 
down, all as previously described. 

With reference to Fig. 10, there is shown a typical 
prior art roller 60 which, unlike the above described fold- 
ing rollers 32,37.39 and 56. is fixedly mounted adjacent 
each of the marginal edges 1 2, 1 3, of the moving belt 1 4 
to, for example, reversely fold any overhanging portions 
24 around an adjacent marginal edge 12.13. at a single 
station or at a plurality of stations. In either case, the 
prior art rollers 60 are fixed and not laterally preloaded 
or resiliency adjustable to accommodate variations in 
the width of a belt as previously described. The prior art 
roller 60 comprises an upper conical portion 61 which is 



concentrically disposed in juxtaposed relation with a 
lower conical portion 62 which has a tapered surface 63 
that is disposed at an angle F of about 15 degrees 
measured from a plane P which is normal to the center 
5 or rotational axis X-X of the roller 60, the center axis X- 
X being at an angle G of about 1 5 degrees from the ver- 
tical V, when the belt 14 is traveling in a horizontal path- 
way. 

The invention is mainly described above in relation 

10 to Figs. 1 -7 which show the placement of a pair of gum- 
strips 1 1 on the top sides 64 (Fig. 3) of the marginal 
edges 12 and 13 of a moving belt 14. It can be appreci- 
ated by those skilled in the art, that the technology of 
the invention can be readily adapted to, I) the placement 

15 of a gumstrip 1 1 on the top side 64 of only one of the 
opposing marginal edges 12 or 13 of a moving belt 14. 
or II) the placement of a gumstrip on the bottom or 
underside 65 of one or both of the opposing marginal 
edges 12,13, of a moving belt 14, if such is desired. 

20 Thus, there has been described a unique dual gum- 
strip applicator which employs, I) a precision device for 
guiding each gumstrip into contact with a horizontally 
moving tire reinforcement belt. II) a unique roller for 
applying each gumstrip to the moving belt. III) a novel 

25 combination of roller and angularly disposed plate for 
stripping a protective liner from each gumstrip after it 
has been applied to the moving belt. IV) several stages 
for folding each gumstrip in encapsulating relation 
around an adjacent marginal edge of the moving belt to 

30 insure that each gumstrip makes good sealing contact 
with a marginal edge of the belt, and V) resiliency and 
horizontally preloading the rollers which incrementally 
fold each gumstrip at the various stages to adjust or 
compensate for any variations in the width of the moving 

35 belt. 

Claims 

1. An apparatus for applying a strip of unvulcanized 

40 gum rubber, hereinafter referred to as a gumstrip, to 
at least one marginal edge of an unvulcanized tire 
reinforcement belt, as the belt moves in a horizontal 
pathway through the apparatus, comprising: a 
device disposed in spaced relation from the hori- 

45 zontal pathway of the moving belt for paying out a 
gumstrip, in tension, in a direction towards an adja- 
cent marginal edge of the belt, as the belt begins to 
move through the apparatus, the gumstrip having a 
pair of opposing sides which are tacky, one of the 

so sides being exposed and the other of the sides 
being covered by a removable liner; an applicator 
roller for receiving the gumstrip from the device and 
directing the exposed side of the gumstrip into com- 
pressive engagement with the adjacent marginal 

55 edge of the moving belt; a mechanism for removing 
the liner from the gumstrip, after the gumstrip is 
engaged with the moving belt; and characterized by 
at least one barrel-shaped roller disposed between 
the device and applicator roller for rolling engage- 
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ment with the gumstrip as the gumstrip moves, in 
tension, at least partially around the barrel-shaped 
roller which is positioned to guide the gumstrip to 
the applicator roller. 

2. The apparatus of claim 1 , further characterized by 
an applicator roller which includes a pair of oppos- 
ing ends separated by a smooth cylindrical surface 
which is the only surface of the applicator roller to 
engage the gumstrip. 

3. The apparatus of claim 2, further characterized in 
that each applicator roller includes a pair of oppo- 
sitely disposed truncated conical surfaces which 
extend from the smooth cylindrical surface in oppo- 
site directions. 

4. The apparatus of claim 1, further characterized in 
that the mechanism removes the liner from each 
gumstrip at an obtuse angle of about 120 degrees, 
measured from the horizontally moving belt imme- 
diately downstream from the point of removal of the 
liner from the gumstrip. 

5. The apparatus of claim 4, further characterized in 
that the mechanism includes: a flat plate which is 

^angularly disposed to the horizontally moving belt 
• ■ at a similarly measured obtuse angle which is at 
least 120 degrees, the plate having a straight edge 
which extends transversely across an adjacent 
gumstrip for at least : engaging -the liner as it leaves 
^the gumstrip; and a stripping roller assodated with 
the flat plate and disposed in farther spaced rela- 
tion from the horizontal pathway of the moving belt 
than the associated flat plate which is in farther 
spaced relation from the applicator roller, measure 
horizontally, than the stripping roller. 

6. The apparatus of daim 5. further characterized in 
that each gumstrip is positioned on the moving belt, 
such that a portion thereof extends laterally beyond 
and overhangs the adjacent marginal edge of the 
belt which moves downstream from the flat plates 
successively through a plurality of stations where 
the overhanging portion of each gumstrip is 
reversely folded around the adjacent marginal edge 
of the belt to encapsulate the marginal edge in 
unvulcanized gum rubber. 

7. The apparatus of claim 6, further characterized by a 
first station which includes: 

a) at least one gumstrip folding roller positioned 
to engage the overhanging portion of each 
gumstrip and at least partially fold the over- 
hanging portion to a second position where it 
compressive^ engages and seals the adjacent 
marginal edge of the moving belt from the 
ambient atmosphere; and 



10 

b) means for resiliently preloading the at least 
one gumstrip folding roller in a horizontal direc- 
tion towards the adjacent marginal edge of the 
moving belt. 

5 and a second station which is down- 

stream from the first station and which 
includes; 

c) at least one gumstrip folding roller positioned 
to engage each at least partially folded over- 

10 hanging portion of a gumstrip, to further fold 

each of said at least partially folded portions to 
a third position where the included angle 
between the moving belt and each folded gum- 
strip portion in the third position is substantially 

is less than 90 degrees; and 

d) means for resiliently preloading the at least 
one gumstrip folding roller at the second station 
in a horizontal direction towards the adjacent 
marginal edge of the moving belt, and 

20 a last station which is downstream from 

the second station and which includes: 

e) a pair of cylindrical stitching rollers posi- 
tioned to sandwich between them, an adjacent 
marginal edge of the moving belt and gumstrip 

25 thereat each pair of stitching rollers being resil- 

iently preloaded to compress the gumstrips in 
encapsulating relation around the marginal 
edges of the belt. 

30 8. The apparatus of claim 7, further characterized in 
that each gumstrip folding roller at the first station, 
includes: 

I) a first roller designed to engage and hold 
35 down each gumstrip against the adjacent mar- 
ginal edge of the moving belt; 

II) a second roller coaxially aligned with the first 
roller and separate therefrom, the second roller 
designed to engage and at least partially fold 

to the overhanging portion of each gumstrip; 

III) means mounting the first and second rollers 
of each pair of such rollers on a common axle 
for independent rotation, the common axle 
being normal to the horizontal pathway of the 

45 moving belt; and wherein the means for resil- 

iently preloading the at least one gumstrip fold- 
ing roller at the first station includes means for 
resilientjy preloading the common axle of the 
first and second rollers of each pair of such roil- 

so ers, and 

each gumstrip folding roller at the sec- 
ond station.includes: 

IV) a third roller designed to engage and hold 
down the gumstrip against the adjacent mar- 

55 ginal edge of the moving belt; 

V) a fourth roller coaxially aligned with the third 
roller and separate therefrom, the fourth roller 
designed to engage and fold a partially folded 
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overhanging portion from the second position 
to a third position; 

VI) means mounting the third and fourth rollers 
of each pair of such rollers for independent 
rotation on a common axle which is normal to s 
the horizontal pathway of the moving belt; and 
wherein the means for resiliency preloading the 
at least one gumstrip folding roller at the sec- 
ond station includes means for resiliently 
preloading the common axle of the third and 10 
fourth rollers of each pair of such rollers at the 
second station, and 



9. The apparatus of claim 7, further characterized by a 
third station which is located between the second is 
and last stations, the third station including: 

f) at least one gumstrip folding roller which is 
designed to engage an adjacent overhanging 
gumstrip portion in the third position and fold 20 
said overhanging gumstrip portion to a fourth 
position where said portion is ready for stitch- 
ing; and 

g) means for resiliently preloading the at least 
one gumstrip folding roller at the third station in 25 
a horizontal direction towards an adjacent mar- 
ginal of the moving belt 

10. The apparatus of claim 9, characterized in that the 

at least one gumstrip folding roller at the third sta- 30 
tion, includes: 



11. A method of applying an unvulcanized strip of gum 
rubber, hereinafter referred to as a gumstrip, to at 
least one of the opposing marginal edges of an 55 
unvulcanized tire reinforcement belt, as the belt 
moves along a horizontal pathway, comprising; 



a) moving a continuous, elongated gumstrip, in 
tension, in a direction towards a marginal edge 
of a belt as the belt moves in a horizontal path- 
way, the gumstrip having a pair of opposing, 
tacky sides, one of which sides is exposed and 
the other of which sides is covered by a remov- 
able liner; 

b) moving the gumstrip, in tension, at least par- 
tially around at least one barrel-shaped roller 
which is designed to position the gumstrip for 
predetermined overlapping relation on an adja- 
cent marginal edge of a horizontally moving 
belt, prior to contact of the gumstrip with the 
moving belt; 

c) contacting the adjacent marginal edge of the 
moving belt with the exposed side of the gum- 
strip, positioned by the at least one barrel- 
shaped roller; and 

d) removing the liner from the gumstrip at an 
obtuse angle of about 120 degrees, measured 
from the horizontally moving belt immediately 
downstream from the separation of the liner 
from the gumstrip. after the gumstrip is in con- 
tact with the moving belt. 

12. The method of claim 11, wherein a portion of the 
gumstrip extends beyond and overhangs the adja- 
cent marginal edge of the moving belt, and the 
method includes: 

e) moving the belt and attached gumstrip with 
the overhanging portion to at least a first station 
where the overhanging portion is engaged by 
at least one resiliently and horizontally 
preloaded roller which initially folds the over- 
hanging portion about 90 degrees from the 
plane of the moving belt, such that the over- 
hanging portion substantially covers and seals 
the marginal edge of the moving belt from the 
ambient atmosphere; 

f) moving the belt and attached gumstrip with 
the initially folded overhanging portion, down- 
stream from the first station to a second station 
where the initially folded overhanging gumstrip 
portion is engaged by at least another resil- 
iently and horizontally preloaded roller which 
further, partially folds the gumstrip portion from 
the plane of the moving belt at an angle which 
is substantially greater than 90 degrees; 

g) moving the belt and attached gumstrip with 
the partially folded overhanging portion, down- 
stream from the second station to a third sta- 
tion where the partially folded gumstrip portion 
is engaged by still another resiliently and hori- 
zontally preloaded roller which completely folds 
the gumstrip portion around the marginal edge 
of the moving belt; and 

h) moving the belt and attached gumstrip with 
the completely folded overhanging portion 



20 
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VII) a truncated conical fifth roller and a sepa- 
rate, truncated conical sixth roller disposed in 
end-to-end relation, such that the conical sur- 35 
faces of the fifth and sixth rollers converge in 
directions towards each other, the included 
angle between the converging conical surfaces 
being about 90 degrees; 

VIII) means mounting the fifth and sixth trun- 40 
cated conical rollers in end-to-end relation, on 

a common axle for independent rotation, the 
common axle being angularly disposed to the 
horizontal pathway of the moving belt, such 
that the included angle between the common 45 
axle and moving belt is about 45 degrees; and 
wherein the means for resiliently preloading the 
at least one gumstrip folding roller at the third 
station, includes means for horizontally and 
resiliently preloading the common axle of the so 
fifth and sixth truncated conical rollers. 
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downstream from the third station to a fourth 
station where the marginal edge and the 
attached, completely folded gumstrip is sand- 
wiched between a pair of stitching rollers which 
compress the gumstrip firmly against the belt in 5 
encapsulating relation around the marginal 
edge of the belt. 

13. The method of claim 12, wherein: 

each gumstrip folding roller at the first sta- 10 
tion, includes; an upper cylindrical roller in juxta- 
posed relation over a separate, lower cylindrical 
roller which has a smaller diameter than the upper 
roller and which is designed for folding engagement 
with an overhanging portion of a gumstrip, and is 
means mounting the upper and lower rollers on a 
common axle for independent rotation; and 

each gumstrip folding roller at the second 
station, includes; an upper cylindrical roller in juxta- 
posed relation over a separate, truncated conical 20 
lower roller which is designed for engagement with 
an overhanging gumstrip portion which has been 
partially folded at the first station, and means 
mounting the upper and lower rollers of each pair of 
rollers of the second station on a common axle for 25 
independent rotation; and 

each gumstrip folding roller at the third sta- 
tion, includes: a truncated conical upper roller dis- 
posed in end-to-end relation above a separate, 
truncated conical lower roller which is designed to 30 
complete folding of an overhanging portion folded 
at the second station, the conical surfaces of the 
upper and lower rollers converging in directions 
toward each other, and the included angle between 
the converging conical surfaces is about 90 35 
degrees, and means mounting the upper and lower 
rollers of each pair of rollers of the third station for 
independent rotation on a common axle which is 
angularly disposed to a horizontal plane, such that 
the included angle between the axle and horizontal 40 
plane is about 45 degrees, and wherein each of the 
common axles are separately, horizontally 
preloaded. 
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